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ABSTRACT 
Forage Preferences of Mule Deer in the 
Lodgepole Pine Ecosystem, Ashley 
National Forest, Utah 
by 
Joseph A. Descha~p, Master of Science 
Utah State University, 1977 
Major Professor: Dr. Philip J. Urness 
Department: Range Science 
During the summer of 1976~ five tame, trained mule deer 
ix 
(Odocoileus hemionus hemionus) were used to determine botanical 
composition and relative preference of mule deer diets on five 
habitat segments in the lodgepole pine (Pinus contorta) ecosystem 
of northeastern Utah. Diets were statistically analyzed according 
to estimated we1ghL consumption per unit of time spent feeding 
on the different segments. Habitat segments sampled were: clearcut 
forest, dry and wet meadow, mature forest, and stagnated forest. 
Diets differed between segments mainly because of differences 
in plant species available and their abundance. The diets in 
the non-forested segments averaged over 90 percent forbs,while 
in the forested segments forbs were only 65 percent of the diet. 
Differences are attributed to the low availability of forbs in the 
forested segments which are composed of over 90 percent browse, 
mainly grouse whortleberry (Vaccinium scoparium). Grasses and 
sedges were an insignificant part of the diet on all segments. Dietary 
.x 
differences based on forage classes were unimportant within the three 
non-forested segments as were diet differences within the two 
forested segments. 
Dietary differences based on estimated weight consumed per unit 
of time spent feeding were significantly different between all 
segments except the dry and wet meadow. The segments were thus ranked 
according to their importance as feeding areas for mule deer: 
1. clearcut forest, 2. dry and wet meadow, 3. mature forest, 
and 4. stagnated forest. 
There was no apparent difference between diet composition computed 
from weight estimates and that computed based on bite counts for the 
first part of the summer. However, when mushrooms began growing 
and were eaten during the last part of the summer, comparisons of 
percent composition of diet derived from bite counts with that from 
estimated weights showed major differences. Especially was this true 
for diets from forested segments which had a larger proportion of 
mushrooms available in the community. 
(86 pages) 
INTRODUCTION 
The primary summer range for Rocky Mountain mule deer in north-
eastern Utah is a mid-e1evational t forested belt dominated by seral 
stands of lodgepole pine. Diversity of habitats due to differences in 
elevation t topography, and edaphic factors make the area attractive 
to deer. In general, mature and stagnated pine stands provide 
restricted forage choices and quantities but more than adequate cover 
values. In contrast, the small areas of wet and dry meadow and 
created clearings produce both more forage and a wider array of plant 
species than the closed forests. 
Migration of mule deer into the lodgepole pine forest occurs 
as early in spring as forage becomes available, usually early June. 
Deer follow the receding snow-line upward into this forest type and 
occupy the area throughout summer and as late into the fall as snow 
depth permits. The importance of summer range cannot be overestimated 
since deer survival on limited winter ranges depends to a significant 
degree on their physical condition when leaving summer range. 
Problem Statement 
Lodgepole pine usually occurs as dense stands with closed-
canopies. The density of present stands is partly due to fire 
protection policies and lack of commercial interest in lodgepole pine 
as a timber species. Prior to development of intensive management, 
periodic fires produced irregular openings within the closed-canopy 
2 
forest. These openings produced desirable understory vegetation 
capable of supporting considerable wild game and livestock. The 
picture of today's lodgepole pine forest is one of limited under-
story vegetation with low plant production resulting in decreased 
carrying capacities for both wild and domestic animals. 
Natural openings, such as the wet and dry meadows, with their 
high forage production and wide array of species, make up a very small 
percentage of the lodgepole pine ecosystem. Forage production in the 
forest is generally very low and restricted by poor species compo-
sition. Forage plants usually occur as scattered individuais rather 
than dense herbaceous mats. Where forest canopies are opened by 
mechanical means such as logging, many herbaceous species rapidly 
invade the site and production is greatly increased. Some of these 
plants are known to be highly nutritious for deer. Furthermore, 
they continue to occupy the site for twenty years or more without 
thinning of pille regeneration m,l considerably longer with thinning. 
Timber management has, therefore, a real potential for affecting 
habitat values for mule deer through improvements in food supply. 
This study evaluates botanical composition of mule deer diets 
in the lodgepole pine forest, with specific attention to use of open 
areas as compared to the closed-canopy forest. Also f the five 
habitat segments sampled, clearcut forest, dry and wet meadow, mature 
forest, and stagnated fores~ were evaluated to determine which 
segment was of the greatest importance as a food source. Neither 
diet composition nor nutritional value of forage consumed by deer on 
summer range of this type is known in any but general terms (Richens, 
3 
1967). An understanding of these two factors, along with a knowledge 
of deer habitat selection patterns (Winn, 1976), will help forest 
managers integrate timber harvest practices and big game production. 
The botanical composition of diets and relative forage prefer-
ences of mule deer will be used as part of a major study to determine 
big game habitat values on lodgepole pine summer range as affected 
by timber management practices in the Uinta Mountains. The overall 
study is designed to 1) measure production and species composition 
differences in the different habitat segments, 2) determine diet 
composition of deer on these habitat segments, 3) analyze the nutri-
tional value of the forage species consumed by big game on the five 
segments, 4) calculate dietary nutrient contents, and 5) predict 
the relative, long-term values of different timber management 
practices for big game production. 
Objectives 
The purpose of this study was 1) to determine botanical compo-
sition of the diet and relative forage preferences ot trained mule 
deer on specific habitat segments in the lodgepole pine ecosystem, 
and 2) to determine differences in habitat values on the different 
vegetational types according to forage weight consumed per unit 
time. 
Hypothesis 
The null hypothesis tested in this study was: non-forested 
habitat segments are no higher in dietary yield per unit of time 
4 
spent feeding than are forested habitat segments. A hypothesis for 
Objective 1 was omitted because of the disparity of vegetation 
available between the habitat segments. 
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LITERATURE REVIEW 
Deer require high-quality summer range to assure good body 
condition before the onset of winter (Nordan et a1., 1968; Richens, 
1967; Snider and Asplund, 1974; Trout and Thiessen, 1973). Moreover, 
summer nutritional levels strongly influence reproductive success, 
particularly among young age-classes (Ju1ander et a1., 1961; 
Pederson, 1970; Swank, 1958). Therefore, determining the effects of 
possible habitat improvements on the quality of summer range for 
mule deer requires specific knowledge of diet composition. 
Diet composition can be determined in many different ways. 
Standard methods of rumen content analysis require killing of the 
subject; this is acceptable only if deer are available in large 
numbers. Moreover, availability of forage at time and place of feed 
intake is usually unknown with this method, and amount of herbaceous 
materials tend to be underestimated because of their relatively rapid 
passage from the rumen (Medin, 1970; Norris, 1943). Observation of 
wild deer feeding-minutes is likewise very difficult when deer 
density is low, and determination of exactly what species and plant 
parts are taken is often impossible. Feeding studies with penned 
animals have produced useful results in some areas (Nichol, 1938; 
Smith, 1953), but only a limited and artificial choice of forages 
can be offered. The use of tame deer in field feeding trials 
answers these limitations while~ admittedly, introducing some new 
problems. 
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Cory (1927) was perhaps the first researcher to obtain forage 
consumption data by closely following range livestock. With wildlife, 
of course, the obstacle is the disinclination of the animals to permit 
close observation. Lindzey (1943) and Brown (1961) were able to 
closely observe forage choices of tame or semitame deer. Not until 
1959, however, were specially trained ~ild or domestic ruminants 
used in a systematic research plan as the principle means to determine 
the kinds and amounts of forage taken on rangelands. This was done 
by McMahan (1964) in Texas with sheept goats, cattle, and white-
tailed deer in experimental pastures grazed at different intensities. 
Watts (1964) used specially raised white-tailed deer to determine 
forage consumption in relation to seasonal availability in hardwood 
forests in Pennsylvania. Healy (1967) continued this work in other 
areas in Pennsylvania. In connection with a multiple-use forest 
management research program in Arizona, Worley (1965), Wallmo 
(1964), and Neff (1974) raise~ ~nd trained mule deer to evaluate 
influences on diet of vegetational changes resulting from various 
land treatments. A technique that allowed deer to free-range during 
feeding was used in Colorado by Wallmo et al. (1972) and by Reichert 
(1972). 
Using an approachable tame animal to determine forage preferences 
allows the researcher to determine exactly what the animal is taking; 
this is not usually possible from a distance. The other conspicuous 
advantage is the control the researcher can exercise over his sampling 
procedure. He determines the times when and places where data are 
acquired. 
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The major problem with using tame animals is quantifying the 
amount consumed without resorting to esophageal fistu1ation. The 
animal's choice of species selected is easily ascertained, but the 
amount consumed can only be estimated by collecting representative 
samples of each species selected by the deer. Neff (1974) proposed 
a method of counting the number of bites an animal takes of each 
plant species and then estimating the weight of an average bite by 
clipping representative "bites" ~ drying the samples, and lveighing 
them. The amount consumed equals the number of bites per species 
multiplied by the mean dry weight per bite of that species. Another 
disadvantage in use of tame deer is that they require much more 
time, especially for raising and training them, than some other 
methods, and this adds considerably to the cost of a project. 
Tame deer have been used in the lodgepole pine forest in 
Colorado by Wallmo et a1. (1972). In a study of the food habits 
of deer in alternate cut and uncut strips, they concluded that free-
ranging deer spent 72 percent of their feeding time in cut strips 
and only 28 percent in uncut strips of equal area. Also, they found 
production of deer forage 15 years after logging to be 47 percent 
greater on cut strips. 
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DESCRIPTION OF STUDY AREA 
This study was conducted in the Ashley National Forest of 
northeastern Utah, approximately 50 km north of Vernal. Two study 
areas were needed to include all of the vegetative types to be 
sampled. The lower site was approximately 2700 m elevation and the 
upper site 2800 m elevation. The sites were about 6 km apart with 
East Park Reservoir situated between them. The area is predominantly 
a lodgepole pine habitat type1 mixed with small amounts of aspen 
(Populus tremu1oides). At higher elevations the lodgepole pine 
becomes a sera1 species with eng1emann spruce (Picea engelmannii) and 
subalpine fir (Abies 1asiocarpa) becoming the climax overstory. 
Major understory species vary with each habitat segment and are 
mentioned under egch segment heading. 
2 Soils of this area have hnnn only broadly classified. The 
area is underlain by the Uinta Mountain Quartzite and Browns Park 
Formations. Water production is high with flows entering East Park 
Reservoir and Little Brush Creek. High water tables are found in 
low-lying areas associated with dry and wet meadows. 
lpersona1 interview with Ronald L. Mauk, Forestry Department, 
Utah State University, Logan. 
2Leon Chamberlain, personal communication, 1976, USDA 
Forest Service, Vernal, Utah. 
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Clearcut forest 
Part of a stagnated lodgepole pine stand of pole sized trees 
was chained in 1960. The primary purpose of this clearcut was to 
improve wildlife habitat. Pine regeneration was good with a dense 
stand of trees now approximately 2 m high. The rapid growth rate and 
density of reproduction will eliminate this area as good wildlife 
habitat in another five to ten years unless the trees are thinned. 
Thinning could extend for many years the productive period of the 
area for deer by preventing early canopy closure. 
Soils of the clearcut are well drained with permeability moderate 
at the surface and fairly slow in the subsoil and underlying 
materials. The area is an undulating upland, forested plateau with 
slope gradients ranging from 5 to 16 percent. There are a few widely-
spaced shallow drainageways. Soils are classified as: Typic 
Cryoboralf loamy skeletal, mixed. Major understory species are sedge 
(Carex brevipes). hluegrass (Poa spp.), dandellun (Taraxacum 
officina1e), and goldenrod (Solidago decumbens). Forbs are the 
dominant forage class, totaling over half the production. 
Dry meadow 
These areas are small, open or semi-open parks with gentle 
plain and convex slopes. Slope gradients range from 1 to 5 percent. 
They occur at the base of strongly to moderately steep mountain 
slopes vegetated primarily with seral lodgepole pine. The meadows 
are poorly to moderately well drained with a water table at about 
60 cm. Permeability is slow and surface stoniness is 0-5 percent. 
Soils are classified as: Argicaquic Cryaboral1s, fine loamy, 
mixed. 
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Dry meadows make up a small proportion of the total area, but 
are a very important source of forage for wild ungulates. They 
contain the largest variety of plant species of all the segments. 
Major species are aster (Aster chilensis), bluegrass, sedge (Carex 
microptera), and rush (Juncus longistylis). Forbs dominate these 
areas; grasses are next in importance. 
'.Jet meadow 
This segment is characterized by the presence of small perennial 
streams flowing through meadows that generally are 10 to 20 m 
wide. The soil type and classification is the same, albeit more 
alluvial, as that for the dry meadow. This segment has the greatest 
plant production; the vegetation consists mainly of sedges and 
grasses. Uajor species are spi! r,r. (Carex aquat1 1 i~:) and foxtail 
(Alopecurus alpinus). 
Mature forest 
This segment, found on strongly to moderately steep mountain 
slopes with gradients ranging from 9 to 30 percent, occupies the 
largest area. The segment is well drained with moderate permeability 
at the surface and subsoil and moderately slow permeability in the 
underlying materials. Surface stoniness, primarily cobblestones, 
is 20-30 percent. Soils are classified as: Typic Cryobora1f, fine 
loamy, mixed. 
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Tree canopy cover is dense, but stem density is moderate. The 
understory is moderately productive. Browse is the major forage 
class with one species, grouse whortleberry making up 93 percent of 
the understory composition. 
Stagnated forest 
Also called "doghair forest" or "dense pine reproduction stand," 
this segment is similar to, but poorer than the mature forest as a 
source of deer forage. Soil type and classification is the same as 
that for the clearcut forest. Understory production is composed 
primarily of one browse species, grouse whort1eberry. These dense 
stands can be 100 years old yet the trees are frequently only 10 
to 20 cm in diameter. In its present condition, this segment offers 
ample cover but generally low forage values to wild ungulates. 
Climatic data 
Snow had mostly melted from the clearings by Hay 20 and from 
all segments by June 13, 1976. Forest edges retained snow until 
the end of June. Vegetative growth began one week after snowmelt 
in the clearings, but had not started in the forest until early July. 
The frost-free period in 1976 lasted from June 27 (-2 C) to August 
6 (-1 C). A killing frost (-2 C) was not recorded until September 8. 
Mean minimum summer temperature was 3 C and mean maximum temperature 
was 21 C. July was the warmest month with lows averaging 6 C and 
highs 23 C. July was also the driest month, but rainfall was 
sufficient all summer to promote plant growth until September 8. 
12 
Precipitation for the summer, 1976, was: June 5.2 em, July 4.3 em, 
August 7.0 em, and September 5.7 em. No regularly monitored weather 
station was available near the research area, therefore, temperature 
and precipitation normals are not available. 
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HETHODS 
Deer 
The mule deer used in the study were pen-reared at Utah Division 
of Wildlife Resources (UDWR) facilities in North Logan for use in an 
earlier study (Smith, 1976). They were obtained as fawns from does 
at the facility and from um..m early each sunnner during the years 
1972-1975. Fawns born at the facility were taken from the does at 
24-36 hours post-partum and were fed fresh goatts milk on a schedule 
similar to that described by Reichert (1972). Fawns from UDWR had 
been picked up in the wild at unknown ages, usually within a few 
days of birth. An early removal from natural mothers and a feeding 
schedule assuring frequent handling was necessary for the fawns to 
habituate to their handlers. 
From a total of sixteen depr raised, ten were sufficiently 
tractable for a study on deer winter range (Smith, 1976). From these 
ten deer only five were considered usable in the present study. 
The five deer had not been trained to enter a vehicle as they were 
hauled separately in crates and were studied in enclosures. 
Frequent handling of the deer began in March, 1976 to assure 
tractability and to develop a psychological tie that would make the 
deer dependent on me. Training to enter and ride in a vehicle 
was also begun at this time. A horse trailer covered with net wire 
waS used at first. When the deer became panicked during a ride they 
would attempt to leap through the wire; this required the installation 
of a cover over the trailer to help keep them calm. 
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The mule deer used for sampling were one two-year old male, two 
yearling males, and two yearling females. Antlers were removed from 
the males to prevent injury to their handlers; all males were neutered. 
Enclosures 
Two enclosures (1.5 ha and 1.1 ha) were constructed in early 
June, 1976, at the study site. These were used as holding pens for 
the animals when they were not needed for grazing trials. An 
adjustment period of seven days in the enclosures prior to sampling 
outside permitted animals to develop forage preference patterns. 
Each enclosure fence was 2.4 m high and was constructed with net wire. 
The lower enclosure, at 2700 m elevation, encompassed about equal 
portions of wet meadow, stagnated forest, and clearcut forest. The 
upper enclosure, at 2800 m elevation, encompassed dry meadow and 
mature forest. Each enclosure contained a small perennial stream. 
The enclosures were about 6 km apart, requiring transport of the deer 
back and forth to meet the sampling schedule. 
Diet composition 
The study began June 15, 1976, when the snow had melted allowing 
new plant growth to begin. The first week was spent in preliminary 
trials to finalize sampling procedures. Sampling continued through-
out the summer until September 23. 
In determining botanical composition on specific habitat segments 
(Objective One), deer were allowed to free-roam over a specific 
segment, such as the wet meado't~, and the number of "bites" of each 
plant species was recorded by using a portable tape recorder. A bite, 
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the measurement unit used in quantifying diet composition, consists 
of each discrete removal of a plant or plant part. Two deer were 
observed on a specific segment in the morning, each for 3D-minutes, 
and this was repeated in the evening. The morning and evening 
observations coincided with feeding behavior of wild deer. Sampling 
during mid-day was usually futile; the deer would feed for a short 
time and then lie down and ruminate for several hours. A different 
segment was sampled each day, thus requiring five days of sampling 
per week. The summer was divided into seven two-week periods so that 
the diet composition could be reported on a bi-weekly basis. 
Two deer were used together during an observation period, but 
only one vas observed at a time. Two deer grazing together seemed 
to have a calming effect on both, promoting uninterrupted feeding 
behavior. The deer moved about freely within the sampled segment, 
choosing their own course of travel until they attempted to enter a 
different segm~il t At this time they were retutlled rapidly to 
the central samplingarea~ accomplished by the observer running 
there and the deer following. This method seldom worked when sampling 
stagnated forest~ so actual time spent in this type by each deer 
was recorded. 
Diet composition by species and forage class was determined as 
a percentage of total bites (Objective Two). Using Neff's (1967) 
method, the mean weight per bite was determined for each species 
appearing in deer diets once every two weeks from each habitat 
segment sampled. This was done by collecting 25 simulated "bites", 
duplicating as closely as possible the amount and plant parts taken 
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by deer. The samples ~ere dried at 60 C for 24 hours, and weighed 
to the nearest 0.1 gm. This procedure was replicated five times 
for each species. Consumption per unit time was calculated by 
mUltiplying the number of actual bites of each species by the mean 
weight of 125 simulated "bites." 
Availability data were collected from sampled segments during 
the sixth sampiing period by a project biologist. The technique used 
was a modified version of that presented by Poulton and Tisdale 
(1961). Total production in kilograms per hectare, percent under-
story canopy cover, species density, percent composition by weight for 
each forage class, and percent composition by weight of each species 
in each habitat segment were determined. 
Preference ratings were then determined (Neff, 1974) for each 
species on each habitat segment. The percent contribution of each 
species to the diet was divided by the percent (by weight) of that 
species in the f:oIllUiunity. SPt::!Cit::!b with ratingz; 1 t!.::JS than 1.0 were 
rated "Low" (L) in preference, those with ratings between 1.0 and 
10.0 inclusive were rated "Mediumtl (H), and those having ratings 
greater than 10.0 were rated "High" (H). 
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RESULTS· 
Each habitat segment sampled had its own characteristic vegeta-
tion making comparisons of diet composition between segments difficult. 
Only forage classes and consumption rates are a useful means of 
comparing diets. Forbs were the most important forage class on all 
segments sampled, with grass being the least important. 
Not all species selected by the deer were encountered in sampling 
the vegetation. The objective of the latter was to sample five differ-
ent habitat segments, thus ecotonal areas were avoided. However, free-
roaming deer foraged where they were attracted, and many times this 
was where one segment intergraded into another. These ecotones had 
a larger variety of species to select from, especially compared to 
the mature and stagnated forest segments. Also, the vegetational 
analysis was restricted to a few plots, whereas the deer sampled much 
larger areas in the course of unrestricted feeding activity. 
Clearcut forest 
Forbs made up 51 percent of the community (Table 1) with 
dandelion and goldenrod contributing 10 and 13 percent, respectively. 
No species was highly preferred. Forbs were the major forage class 
in the mule deere' diet from this segment, averaging 94 percent 
(Figure 1). Dandelion and goldenrod were the major species selected, 
averaging 36 and 32 percent, respectively (Table 2). From Figure 2 
it can be seen that the diet remained relatively constant throughout 
the summer in terms of forage classes. As one forb species matured, 
1/ Table 1.- Inventory of understory vegetation within different habitat segments of the lodgepole 
pine ecosystem. 
Clear cut Dry \-let Mature Stagnated 
Forest Meadow Meadow Forest Forest 
Production: (kg/ha) 365 669 3330 306 97 
Percent composition: 
(oven-dry weight) 
Grasses 19 34 30 0 2 
Sedges 29 19 57 2 0 
Forbs 
.u 4l. ~ l 19 
Browse 1 0 1 93 65 
- 14 Mushrooms 0 0 0 2 
Understory canopy coverage: 31% 58% 93% 32% 14% 
1/ The understory vegetation data were collected once during late summer. For this reason 
the limited number of sampling plots did not include all species present in the deer diets, 
such as mushrooms that had completely dried up by this time. 
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Figure 1. Composition of deer diets and forage availability on different habitat segments in the 
lodgepole pine ecosystem~ Ashley National Forest, summer 1976 (percent of estimated 
oven-dry weight). The understory vegetation data were collected once during late 
summer. For this reason mushrooms did not show up in the availability data for the 
non-forested segments~ although mushrooms were recorded in the diets. 
Table 2. Mean dietary composition of tame deer in the clearcut forest habitat segment of the lodgepole 
pine ecosystem, Ashe1y National Forest, summer 1976. Species which made up less than 0.1% 
of the diet are listed in Appendix Table BB. 
Species 
Forbs 
Taraxacum officinale 
Solidago decumbens 
Aster chi1ensis 
Fragaria ovalis 
Arnica cordifolia 
Astragalus decumbens 
Antennaria spp. 
Arabis ho1boe11ii 
Gentiana amarel1a 
Silene scouleri 
Epilobium angustifo1ium 
Stel1aria jamesiana 
Trifolium gymnocarpon 
Achillea lanu10sa 
Geranium richardsonii 
Campanula rotundifolia 
Browse 
Salix spp. 
Vacciniurn scoparium 
Ribes viscosissmum 
Populus tremuloides 
Rosa nutkana 
PiC'hystima myrsinites 
Diet 
Percent by 
weight 
35.6 
32.1 
7.6 
5.1 
3.9 
=- 5 1 6 
1.4 
1.3 
0.7 
0.7 
0.3 
0.2 
0.2 
0.1 
0.1 
94.4 
2.6 
1.0 
0.6 
0.4 
0.1 
0.1 
4.8 
Percent by 
bites 
37.2 
2B.6 
6.9 
5.9 
4.8 
4.2 
1.3 
1.0 
1.1 
0.8 
0.4 
0.6 
0.2 
0.1 
0.2 
0.2 
93.5 
3.7 
1.0 
0.3 
0.7 
0.1 
5.8 
Percent 
available 
by weight 
10.4 
13.1 
4.0 
1.0 
0.4 
2.7 
3.6 
7.8 
1.0 
0.7 
0.1 
44.8 
0.9 
0.1 
0.2 
1.2 
Preference 
rating 
M 
M 
M 
}1 
M 
M 
L 
L 
L 
L 
M 
M 
M 
M N o 
Table 2. Continued. 
Species 
Mushroom 
Diet 
Percent by 
weight· 
0.9 
Percent by 
bites 
0.1 
Percent 
available 
by weight 
Preference 
rating 
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Figure 2. Summer variation in the diet of tame deer in the clearcut forest habitat segment 
of the lodgepole pine ecosystem, 1976. Percents estimated from oven-dry weight. 
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such as dandelion in late summer, the deer were able to compensate by 
selecting a greater amount of goldenrod or some other forb. 
Browse consisted mainly of young, low-growing willow (Salix 
spp.). When mushrooms began growing after August rains, browse 
consumption decreased for a short period until mushrooms began to 
mature. Although grasses and sedges comprised 48 percent of the 
community, the deer rarely used them and never took more than one 
bite from a plant. 
Dry meadow 
Forbs constituted 85 percent of the diet, but only 47 percent 
of the total community production (Figure 1). Dandelion and aster 
were about 34 and 11 percent of the diet, respectively (Table 3). 
Aster was the most available forb (22 percent) but was only slightly 
preferred. Dandelion, Wormskjold speedwell (Veronica wormskjoldii), 
bitterroot (Lewisia pygmaea), and geranium (Geranium fremontii) were 
all highly preferred species. Grasses comprised 34 percent of the 
community, but only 1 percent of the diet. Sedges comprised 19 
percent of the community, but were almost completely avoided. 
Mushrooms became important (13 percent) in the diet during the 
fourth period and remained so until mid-September. At this time 
forbs decreased 12 percent (Figure 3). Use of browse and grass 
also declined slightly. So long as mushrooms were important, forbs 
remained at about 80 percent of the diet. As forbs decreased, 
browse and grass began to increase (Figure 3). If sampling had 
continued into fall this shift probably would have intensified. 
Table 3. Mean dietary composition of tame deer in the dry meadow habitat segment of the lodgepole pine 
ecosystem~ Ashley National Forest~ summer 1976. Species which made up less than 0.1% of 
the diet are listed in Appendix Table 7B. 
Diet Percent 
Species Percent by Percent by available Preference 
weight bites by weight rating 
Forbs 
....-'faraxacum officinale 34.2 30.7 3.3 H 
Aste.r chi1ensis 11.4 11.9 21.5 L 
Trifoliur:l longipes 7.6 11.6 3.9 H 
~eronica wormskjo1dii 6.3 7.3 0.1 H 
Polygonum bistortoides 3.8 6.2 0.9 M 
Achillea lanulosa 3.7 2.7 4.8 L 
vLewisia pygmaea 3.1 1.9 0.1 H 
Epi10bium hornemanii 2.9 3.7 0.3 M 
Erigeron f1age1laris 2.2 3.6 2.6 L 
~eranium richardsonii 1.4 1.9 0.1 H 
Mertensia viridis 1.2 1.2 
Fragaria ova1is 1.0 0.9 
Agoseris glauca 0.9 0.7 1.4 L 
Arnica cordifo1ia 0.9 0.7 
Potentil1a glandu10sa 0.7 0.5 
Ste11aria jamesiana 0.7 1.0 0.3 M 
Ranuncu1us eschscholtzii 0.6 0.9 0.4 M 
Potentilla gracilis 0.5 1.0 0.4 M 
Allium acuminatum 0.4 0.9 
Osmorhiza chilensis 0.3 0.8 
Galium. boreale 0.3 0.5 0.1 H 
Caltha. leptosepala 0.2 0.6 0.2 M 
Stellaria longipes 0.2 0 .. 2 
Potentilla diversifolia 0.1 0.2 1.8 L 
N 
.s;::.. 
Table 3. Continued. 
Diet Percent 
Species Percent by Percent by avai1abi1e Preference 
weight weight by weight rating 
Forbs 
Arabis ho1boe11ii 0.1 0.1 0.3 L 
Zigadenus e1egans 0.1 0.1 
Sedum stenopeta1um 0.1 0.1 0 .. 1 M 
84.9 91.9 42.6 
Browse 
__ 1/ Vaccinium spp. 5.2 3.9 
Salix spp. : • 7 0.8 
Potenti11a fruticosa C.4 0.5 
Pachystima myrsinites 0.2 0.1 
Rosa nutkana 0.1 0.2 
6.6 5.5 
Grass 
Phleum alpinum 0.8 1.3 6.8 L 
Agrostis scabra 0.1 0.3 2.1 L 
Stipa lettermani 0.1 0.2 
Poa spp. ~~ .1 0 .. 1 20.3 L 
1.1 1.9 29.2 
Mushroom 7.3 0.5 
1/ Did not appear in production plots and reflects use by the deer of the ecotonal area between the 
dry meadow and mature forest habitat segments." 
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Figure 3. Summer variation in the diet of tame deer in the dry meadow habitat segment of the 
lodgepole pine ecosystem, 1976. Percents estimated from oven-dry weight. 
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The largest number of bites was recorded in this segment 
(74 t 670 total for the summer). However, estimated weight consumption 
was lower than in the clearcut because of the smaller weight per bite 
and greater moisture content of species consumed. 
Wet meadow 
Forbs comprised about 95 percent of the diet (Table 4) in the 
wet meadow, but only 12 percent of the total community production. 
Despite the dominance of sedges and grasses, 57 and 30 percent, 
respectively, the deer exhibited high selectivity for certain low-
density plant species. The high productivity of the wet meadow 
accounts for this segment being an important source of forage for 
deer. Percentage of forbs in the diet remained consistent all 
summer (Figure 4). Dandelion was the major species selected 
averaging 28 percent of the diet, but only 0.1 percent of the total 
community production (Table 4). Use of browse and grass remained 
relatively constant throughout the summer. The increase of browse 
during periods 6 and 7 (Figure 4) may be an indication of decreased 
palatability of forbs as they matured. In periods 5 and 6 mushrooms 
were almost 4 percent of the diet. 
Mature forest 
The deer diet in mature forest was much different than that in 
non-forested segments. Almost 93 percent of the community was 
composed of one browse species, grouse whortleberry (Table 5). 
Despite its high availability, whortleberry made up only 22 percent 
of the diet (Table 5). Forbs constituted 3 percent of the community 
Table 4. Mean dietary composition of tame deer in the wet meadow habitat segment of the lodgepole pine 
ecosystem~ Ashley National Forest, summer 1976. Species which made up less than 0.1% 
of the diet are listed in Appendix Table lOB. 
Species 
Forbs 
YTaraxacum officinale 
Erigeron speciosus 
Aconitum columbianum 
Mertensia ciliata 
Geranium richardsonii 
rEpilobium angustifolium 
I~' Veronica wormskj oldii 
Potentilla glandulosa 
Fragaria ovalis 
Epilobium hornemanii 
Astragalus decumbens 
Arnica cordifolia 
.,-/Achillea lanulosa 
Galium boreale 
Ste11aria longipes 
Angelica pinnata 
Trifolium gymnocarpon 
Viola mac10skeyi 
Allium acuminatum 
Castilleja linariaefolia 
Potent ilIa gracilis 
Diet 
Percent by 
weight 
28.2 
17.7 
10.9 
10.8 
6.1 
~.3 
2.0 
2.5 
1.8 
1.7 
1.6 
1.3 
1.6 
1.1 
1.0 
0.9 
0.6 
0.4 
0.2 
0.1 
0.1 
94.9 
Percent by 
bites 
25.8 
17.1 
9.8 
7.7 
10.8 
2.1 
2.9 
2.1 
2.1 
2.9 
1.8 
1.9 
1.2 
2.3 
1.1 
0.6 
1.2 
0.9 
0.4 
0.1 
94.8 
Percent 
available 
by weight 
0.1 
1.8 
1.3 
2.9 
1.3 
0.1 
0.1 
1.0 
0.2 
0.4 
0.1 
0.3 
0.5 
0.1 
0.2 
0.1 
11.5 
Preference 
rating 
H 
M 
M 
M 
M 
H 
H 
M 
M 
M 
H 
M 
M 
M 
M 
M 
N 
00 
Table 4. Continued. 
Diet Percent 
Percent by Percent by available Preference 
Species weight bites by weight rating 
Browse 
Salix spp. 1.3 1.9 0.1 H 
Vaccinium caespitosum 1.2 1.2 0.4 M 
Lonicera involucrata 0.4 0.4 0.4 M 
Potentilla fruticosa 0.2 0.4 0.1 M 
3.1 3.9 1.0 
Grass 
ABrostis alba 0.2 0.4 
Phleum alpinum 0.1 0.2 
0.3 0.6 
Equisteum arvense 0.5 0.5 
Mushroom 1.2 0.1 
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Figure 4. Summer variation in the diet of tame deer in the wet meadow habitat segment of the 
lodgepole pine ecosystem, 1976. Percents estimated from oven-dry weight. 
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Table 5. Mean dietary composition 'of tame deer in the mature forest habitat segment of the lodgepole 
pine ecosystems- Ashley National Forest, summer 1976. Species which made up less than 0.1% 
of the diet are listed in Appendix Table lIB. 
Species 
Forbs 
-Arnica cordifolia 
-Erigeron superbus 
GeraniUm richardsonii 
vFragaria ovalis 
Polygonum bistortoides 
. vHaplopappus parryi 
Taraxacum officinale 
Trifolium longipes 
t-/S tellaria j amesiana 
Achillea lanulosa 
Solidago decumbens 
Osmorhiza chilensis 
Allium acuminatum 
Epilobium angustifolium 
Epilobium hornemanii 
Galium boreale 
Veronica wormskjoldii 
Potentilla gracilis 
Sedum stenopetalum 
Senecio hydrophilus 
Hieracium albiflorum 
Caltha leptosepala 
Habenaria dilatata 
Zigadenus elegans 
Diet 
Percent by 
weight 
24.3 
5.8 
5.7 
4.9 
3.9 
:.7 
..:...8 
1.5 
1.4 
1.1 
0.8 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.1 
0.1 
Percent by 
bites 
22.5 
7.3 
10.1 
5.3 
7.1 
3.4 
1.7 
3.1 
2.5 
0.8 
0.7 
1.3 
1.0 
0.3 
0.8 
1.0 
0.6 
1.0 
0.7 
0.3 
0.7 
0.6 
0.3 
0.1 
Percent 
available 
by weight 
0.6 
0.3 
0.1 
0.1 
0.1 
0.1 
0.3 
Preference 
rating 
H 
H 
H 
H 
H 
M 
M 
Table 5. Continued. 
Diet Percent 
Percent by Percent by available Preference 
Species weight bites by weight rating 
Forbs 
Ranunculus eschscho1tzii 0.1 0.2 
Erigeron f1age1laris 0.1 0.2 
Mertensia viridis 0.1 0.1 
Antennaria spp. 0.1 0.1 0.4 L 
Viola palustris 0.1 0.1 
Potentilla glandu10sa 0.1 
SQ.5 73.9 2.0 
Browse 
Vaccinium scoparium ::i.6 19.9 92.6 L 
Pachystima myrsinites 1.3 1.1 0.6 M 
Populus tremu10ides 0.9 1.2 
Rosa nutkana 0.5 1.3 0.1 M 
Ribes viscosissmum 0.2 0.1 
Lonicera invo1ucrata 0.2 0.2 
Ramischia secunda 0.1 0.1 0.1 M 
Potenti11a fruticosa 0.1 0.1 
24.9 24.1 93.4 
Grass 
Stipa 1ettermani 0.2 0.3 
Ph1eum alpinum 0.1 0.3 
Bromus ciliatus ~ 0.1 
0.4 0.7 
w 
N 
Hushroom 15.0 1.2 2.2 M 
33 
yet they comprised 60 percent of the diet. Arnica, the major forb, 
averaged over 24 percent of the diet, but only 0.6 percent of the 
community. The use of grass was insignificant throughout the 
summer. Beginning in early August (Period 4), mushrooms comprised 
21 percent of the diet (Figure 5) and remained constant throughout 
succeeding periods. 
Stagnated forest 
Dietary composition in the stagnated forest was very similar 
to that in the mature forest (Table 6). Forbs averaged about 63 
percent of the diet and one species, arnica, made up 37 percent. The 
upward trend in forbs in the diet during the first three periods 
(Figure 6) was due to their slow growth tate under the dense tree 
canopy. Canopy coverage of understory vegetation was only 14 percent 
(Table 1). The understory occurred in small patches scattered 
irregularly over the segment. 
The importance of mushrooms to deers' diet was greatest in this 
segment. Total production of vegetation was only 97 kg/ha (Table 1); 
mushrooms constituted 14 percent of this. Consumption of mushrooms 
began during period 4 (Figure 6) and increased sharplY until period 
6 whert they matured; consumption then leveled off. The increased 
consumption of browse and mushrooms with a corresponding decrease in 
Use of forbs between periods 5 and 6 can be accounted for by the 
maturation of arnica. This species declined from 61 to 6 percent of 
the diet during these periods. Consumption of browse was much higher 
in this segment compared to non-forested segments presumably 
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Figure 5. Summer variation in the diet of tame deer in the mature forest habitat segment 
of the lodgepole pine ecosystem, 1976. Percents estimated from oven-dry weight. 
Table 6. Mean dietary composition of tame deer in the stagnated forest habitat segment of the lodgepole 
pine ecosystem, Ashley National Forest, summer 1976. Species which made up less than 0.1% 
of the diet are listed in Appendix Table l2B. 
Species 
Forbs 
Arnica cordifalia 
~stragalus decumbens 
Haplopappus parryi 
Erigeron superbus 
~4~Epilobium angustifolium 
Stellaria jamesiana 
Fragaria ovalis 
v/Galium boreale 
Solidago decumbens 
Castilleja linariaefolia 
Osmorhiza chilensis 
Geranium richardsonii 
Achillea lanu10sa 
Viola pa1ustris 
Senecio fremontii 
Antennaria spp. 
Browse 
Vaccinium scoparium 
Rosa nutkana 
Populus tremuloides 
Ramischia secunda 
Pachystima myrsinites 
Percent 
weight 
36.6 
10.4 
8.3 
2.0 
1.1 
=;.9 
~:. 8 
).6 
0.3 
0.3 
0.3 
0.3 
0.3 
0.1 
n.l 
0.1 
62.5 
21.7 
0.9 
0.9 
0.4 
0.1 
24.0 
Diet 
Percent 
bites 
36.5 
11.5 
15.2 
4.0 
0.5 
1.7 
0.9 
1.2 
0.3 
0.3 
0.9 
0.5 
0.2 
0.3 
0.1 
0.1 
74.2 
20.9 
2.3 
0.9 
0.3 
0.1 
24.5 
Percent 
available 
by weight 
9.2 
0.7 
3.1 
0.8 
0.1 
0.5 
0.1 
0.2 
3.0 
0.3 
0.3 
0.3 
18.6 
63.5 
0.6 
0.2 
64.3 
Preference 
rating 
M 
H 
M 
M 
H 
}1 
H 
M 
L 
}1 
L 
L 
L 
L 
L 
Table 6. Continued. 
Diet Percent 
Percent by Percent by available Preference 
Species weight bites by weight rating 
Grass 
Bromus c.iliatus 0.1 0.2 
Mushroom 13.5 1.2 14.0 L 
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Figure 6. Summer variation in the diet of tame deer in the stagnated forest habitat segment of the 
lodgepole pine ecosystem, 1976. Percents estimated from oven-dry weight. 
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because of the high availability of grouse whort1eberry in the 
stagnated forest (Table 1). 
Consumption rate comparisons 
An analysis of variance was used to test for the effect of 
differences in estimated weight intake per unit of time between the 
forested and non-forested segments. A significant difference at 
the a = .05 level was found between the two with the non-forested 
segments having greater intake per unit time than the forested 
segments (Table 7). 
Table 7. Analysis of variance table used for determining 
significance between forested and non-forested habitat 
segments. 
Source of Variation df 
Total 14 
Treatments 1 
Forage classes 2 
Error 11 
* Shows a statistical significance 
Mean 
square 
2912959 
1012621 
12658770 
106241.4 
F 
ratio 
9.53* 
A multiple means comparison test was then used to determine 
which habitat segments were significantly different. The Least 
Significant Difference (LSD) test was used with a = .05 (Figure 7). 
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Figure 7. Treatment means used in determining mean differences. 
Consumption rates of mule deer on different habitat 
segments in the lodgepole pine forest. 
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DISCUSSION 
The results of this study clearly indicate that the null 
hypothesis can be rejected. There were significant differences in 
dietary yield per unit of time spent feeding between forested and 
non-forested habitat segments. There were also differences in the 
compositions of diets of mule deer between forested and non-forested 
habitat segments. This was expected based upon strong differences 
in species and quantities available in the different segments. 
Forbs were the largest part of the diet in all segments, 
especially in the non-forested segments where their availability 
was very high. Lower importance of forbs in the diet in the 
forested segments was attributed to their low availability. Dandelion, 
an introduced species, was the most important forb in the non-forested 
segments. It was found scattered throughout the dry and wet meadow 
and was highly available on the disturbed c1earcut area. 
Browse was an unimportant part of the diet in the non-forested 
segments; however, it was a major part of the diet in the forested 
segments. Grouse whortleberry was the important browse species in 
the forested community. Although it was never highly preferred 
by the deer, only a few bites of it were usually taken at a time, 
it made up a large part of the deers' diet. It was eaten more readily 
in late summer after many of the forbs had matured. Willow was 
eaten wherever found. Frequently the deer took over 100 bites on 
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a single plant at one time. Low availability accounted for the low 
percentage of willow in the diet. 
Grass was rarely eaten and never accounted for more than 1 or 2 
percent of the diet. It ~as consumed most frequently in the dry 
meadow which also had the greatest availability of grass. Grass 
leaves were taken almost exclusively over other parts of the plant. 
Sedges were consistently avoided by the deer with only a few bites 
recorded on any segment during the summer. 
An abundance of mushrooms was produced in late July and early 
August following summer thunderstorms. Several kinds of these 
fungi were readily taken by the deer and composed a significant 
part of the diet in late summer. Both flesh pore mushrooms and 
gi11ed mushrooms were acceptable. The percentage of mushrooms in 
the diet was directly related to their availability; the forested 
segments produced the largest amounts. 
l~eight COtl!:Hlllll>tion per unit of time was founn to differ signif-
icantly between all segments except the dry and wet meadows (Figure 7). 
The clearcut habitat segment is more valuable on this basis for 
mule deer than are the other segments. The clearcut area was 
created from the stagnated forest, poorest in terms of dietary yields, 
thus establishing an area of high value for deer from an area 
previously of law value. Total production was about four times 
greater on the clearcut as compared to that within the stagnated 
forest, however, the latter was observed to be the main resting area 
for deer. 
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Since the majority of the lodgepole pine ecosystem in this 
area is occupied by dense forest, it becomes evident that more 
created openings in the forest will be necessary if the quality of 
mule deer summer range is to be improved. Natural openings cannot 
be increased, thus, the greatest potential for improving mule deer 
habitat is through timber harvesting or other tree control methods. 
Weight per bite estimates 
Mean weight per bite estimates from hand-plucked samples varied 
from 0.02 to 1.53 grams, depending upon the species and the size and 
form of the plant parts taken. Variation within a series of samples 
of the same species was compounded by observer error and variation 
in bite size as selected by the deer (this was partly due to growth 
ot plant parts between samplings). Variation in estimates was 
believed for most samples to fall within the range established by 
the deer. Wa11mo et a1. (1972) concluded there were no significant 
differences between composition computed from weight estimates 
compared with composition based on bite counts. However, Neff 
(1974) found a difference which ~as too large to be ignored. 
I found no apparent difference between diet composition 
computed from weight estimates and that computed based on bite 
counts for the first three periods (Appendix Tables 8-12). However, 
when mushrooms began growing and were eaten during the fourth period, 
and throughout the remaining periods, comparison of percent composi-
tion of diet derived from bite counts with that from estimated weights 
showed major differences. Especially was this true for diets from 
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forested segments which had a larger proportion of mushrooms 
available in the conununity. Mushrooms averaged 1.4 grams per bite 
whereas all other species averaged 0.11 grams per bite. At times, 
the deer avidly sought mushrooms and occasionally one deer \-lould 
attempt to take a mushroom from another. Mushroom production depends 
on summer rains and is, therefore, not a reliable forage source for 
deer every year. In years of good production (1976), however, a 
dramatic change occurs in the deers' diet. It remains to be proved 
if mushrooms are an important source of nutrients; certainly they 
are highly palatable. 
The present study based on close observation of tame deer led 
to the strong conclusion that these deer relied primarily on the 
sense of smell in selecting forage species (Longhurst et a1., 1968). 
My deer never exhibited exploratory feeding behavior as described 
by Nichol (1938). The only plants ever bitten off and then rejected 
by the deer wern mushrooms and this only occurred d few times. When 
the deer ate death camas (Zigadenus elegans) they would always bite 
the bulb off before eating the plant. Acceptance or rejection of 
apparently newly encountered species occurred immediately. 
Experience of the tame deer with a feeding area appeared to 
increase the efficiency of the foraging process as they apparently 
became accustomed to the terrain and to the choice of forage plants 
available. Often, with repeated trials in the same area, a greater 
number of bites were taken per unit time. It appears that deer 
forage choices are basically instinctive responses to chemical 
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olfactory stimuli; responses which are refined by the individual 
experience of the animal. Neff (1974) working with tame mule deer 
in Arizona came to a similar conclusion. 
Richens (1967) studied the migratory pattern of mule deer on 
the northern slope of the Uinta Mountains. He determined that deer 
remained on the summer range from early June to early November, 
depending upon the weather. Eight to twelve inches of snow seemed 
to be the decisive depth for deer to initiate downward migration 
toward winter range. He also determined that summer range was 2.5 
times larger than winter range. This is a much sma1let ratio than 
is extant on most northern Utah herd units. With a small summer-
winter range ratio, increased production of high-quality forage 
on the summer range could significantly affect general condition 
and reproduction of mule deer. Deer that go onto the winter range 
in good condition have a better chance of surviving and increasing 
their reproductive success. The deer population in this area is 
still limited by ''linter range, but manipulation of the summer range 
will be important in improving the condition of the deer before 
they migrate to ~inter ranges. 
lVith an increasing demand for recreational areas, the U.S. 
Forest Service is planning new campgrounds in this area and has 
already increased public access roads. Campgrounds apparently are 
constructed in the most picturesque areas (i.e. along streams or 
lakes, in mountain meadows), areas which are also valuable to deer. 
With natural openings slowly succumbing to public pressure, more 
created openings are needed to compensate for their loss and to 
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increase forage productivity for the welfare of all wild and 
domestic ungulates. With the increased demand for lodgepole pine 
as a timber species, great opportunity exists to improve the condition 
of the mule deer summer range by creating openings within the closed 
canopy forest. These openings have been found to be more important 
as a source of forage for deer than the natural openings. In 
an area where cover is abundant, the first step in maintaining or 
increasing deer herd productivity is to increase its food supply. 
Irregularly spaced, small clearcuts in the lodgepole pine ecosystem 
offer abundant forage and cover values for mule deer as well as a 
source of timber. 
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SmH1ARY AND CONCLUSIONS 
Lodgepole pine forest is the main summer range for mule deer 
in northeastern Utah. These forests usually occur as dense stands 
with heavy canopies, producing little available forage or low quality 
forage. An added factor is that plants under heavy shade are not 
as palatable and nutritious as those growing where more light is 
available (Trappe and Harris, 1958). Forests with natural openings, 
or those opened by fires or logging, offer a wider array of 
herbaceous species from which deer can select their diet. Deer 
require high-quality summer range, to assure good condition before 
the onset of winter. Moreover, summer nutritional levels strongly 
influence reproductive success, particularly among young age-classes. 
This study evaluated botanical composition of mule deer diets 
in the lodgepole pine ecosystem, with specific interest given to the 
use of five habitat segments: mature forest, stagnated forest, 
clearcut forest, dry meadow, and wet meadow. This study also examined 
differences in relative forage preferences and weight consumption 
between habitat segments. 
The study site was located north of Vernal, Utah, in the 
Ashley National Forest near East Park Reservoir. Two enclosures 
(1.5 ha and 1.1 ha) were built to hold the deer when they were not 
used for sampling and also to allow them to become accustomed to the 
vegetation of each habitat segment. Five hand-reared mule deer, one 
adult and four yearlings were used during the study. A specific 
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habitat segment was sampled each day by four deer, each for one-half 
hour. Two deer were sampled in the morning and two in the evening. 
Number of bites taken of each species were recorded using a portable 
tape recorder. Each habitat segment was sampled once a week and 
deer rotated to eliminate biases. During the day, representative 
"bites" were plucked by hand for each species on each segment sampled 
so that consumption of the deer could be quantified. 
Significant differences were found in estimated consumption 
per unit of time spent feeding. Differences were also found in 
the botanical composition of mule deer diets between habitat segments. 
Forbs were the major forage class eaten by the deer, averaging over 
90 percent in the non-forested segments and 62 percent in the forested 
segments. Differences were the result of relatively low forb 
availability in the forested segments. Converse1y, deer diets in 
forested segments contained more browse, reflecting the dominance of 
shrubs in the understory under forest canopies. In late summer, 
mushrooms were a significant part of the diet in the forested segments. 
The diets in the non-forested segments varied slightly throughout the 
summer because of the high availability of forbs. Grasses and sedges 
were an insignificant part of the diets in all segments. 
Statistical tests indicated that all segments, except the dry. 
and wet meadows, differed significantly in estimated weight consumption 
per unit of time spent feeding. Habitat segments were ranked from 
highest to lowest according to weight consumption per unit of time: 
1. clearcut, 2. dry and wet meadow, 3. mature forest, and 4. stagnated 
forest. 
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The bulk of forage consumed by deer on any segment consisted 
of a few abundant and palatable species. But a wide varie·ty of 
other species were taken in small amounts and may contribute 
significantly to a nutritionally balanced diet. 
Conclusions reached in the study were: 
1. Created openings are the most beneficial to deer in terms 
of dietary yield per unit of time spent feeding. Timber 
managers have an opportunity to create habitat segments 
that are the most important feeding areas for mule deer 
from stagnated forest, the poorest area for that purpose. 
2. Forbs are the major forages in summer deer diets in all 
habitat segments. However, diets remained consistent 
throughout the summer only in the non-forested segments 
where forbs comprised a high percentage of the plant 
community. Forbs in forested segments appeared importantly 
in the diets despite low availability, illustrating 
strong preference by deer for that forage class. 
3. Highly palatable species such as mushrooms, which were 
available for only a short time in late summer, greatly 
affected the diet composition in habitat segments where 
these species were abundant. 
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APPENDIX 
Table SA. Biweekly variation of diet composition of tame deer during seven sampling periods in the 
c1earcut forest habitat segment of the lodgepole pine ecosystem~ Ashley National Forest~ 
1976 (estimated percentage weight by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Taraxacum off icinale 35.10 29.78 36.25 48.66 31.59 45.93 22.08 
Solidago decumbens .26.91 29.81 33.83 13.39 35.70 25.96 51.63 
Aster chi1ensis 3.51 2.00 1.32 6.33 8.61 14.53 11.51 
Fragaria ovalis 3.49 5.29 6.23 10.95 6.11 1.97 3.52 
Arnica cordifo1ia 9.18 17.26 3.32 2.05 1.87 0.05 0.01 
Astragalus decumbens 4.61 2.83 3.07 3.33 2.29 4.82 3.07 
Antennaria spp. 1.71 6.89 2.57 0.40 0.49 0.34 0.46 
Arabis holboelii 8.66 1.01 1.17 1.13 0.40 0.03 
Gentiana amare11a 0.21 1.20 1.75 2.58 1.82 1.12 
S ilene s couleri 1.59 3.89 0.03 
Epilobium angustifo1ium 0.03 0.33 0.54 2.50 0.64 0.56 0.45 
Ste1laria jamesiana 0.43 0.67 0.87 0.30 0.26 0.06 0.04 
Trifolium gymnocarpon 1.18 
Achillea lanulosa 0.11 0.69 0.21 0.06 
Geranium richardsonii 0.13 0.42 0.04 0.11 
Campanula rotundifo1ia 0.07 0.46 0.02 0.02 
Castilleja 1inariaefo1ia 0.04 0.07 0.15 
Potenti1la gracilis 0.02 0.09 
Erigeron f1agel1aris 0.09 0.02 
Senecio fremontii 0.08 
Veronica wormskjoldii 0.06 
Agoseris glauca 0.02 
Angelica pinnata 0.03 UT 
Hieracium a1biflorum 0.01 0.01 loW 

Table 8B .. Biweekly variation of diet composition of tame deer during seven sampling periods in 
the c1earcut forest habitat segment of the lodgepole pine ecosystem, Ashley National 
Forest, 1976 (estimated percentage bites by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Taraxacum officina1e 34.46 33.25 43.21 47.25 32.34 47.21 22.06 
Solidago decumbens 20.46 25.78 25.57 12.18 34.19 25.05 48.40 
Aster chi1ensis 3.47 2.73 1.57 4.47 5.80 13.70 10.55 
Fragaria ova1is 3.02 5.21 6.23 14.03 8.24 2.25 3.90 
Arnica cordifo1ia 19.08 19.42 3.26 1.80 1.73 0.05 0.01 
Astragalus decumbens 4.11 2.86 2.71 4.70 3.40 6.29 3.89 
Antennaria spp. 1.80 3.18 2.70 0.38 0.66 0.48 0.91 
Arabis holboellii 6.52 C.92 0.93 0.75 0.28 0.02 
Gentiana amarella 0.20 0.99 1.37 2.13 1.58 0.95 
Silene scou1eri 1.90 3.78 0.03 
Epilobium angustifo1ium 0.02 0.27 0.36 0.92 0.25 0.50 0.18 
Ste11aria jamesiana 0.65 1.19 1.35 0.53 0.63 0.12 0.06 
Trifolium gymnocarpon 1.67 
Achillea 1anu1osa 0.06 0.48 0.16 0.05 
Geranium richardsonii 0.20 0.58 0.08 0.26 
Campanula rotundifo1ia 0.20 1.30 0.07 0.05 
Castilleja linariaefo1ia 0.05 0.07 0.14 
Potenti1la gracilis 0.05 0.20 
Erigeron f1age1laris 0.18 0.03 
Senecio fremontii 0.07 
Veronica wormskjoldii 0.08 
Agoseris glauca 0.02 
Angelica pinnata 0.02 
Hieracium albiflorum 0.02 0.02 Ul Ul 
Table 8B. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
o smorhiz a chilensis 0.41 
Galium boreale 0.02 
93.60 95.50 91.64 94.04 91.68 97.77 92.34 
Browse 
Salix spp. 0.97 2.28 4.57 5.05 5.97 1.46 4.98 
Vaccinium scoparium 2.39 0.94 3.45 0.13 1.12 0.10 0.04 
Ribes viscosissimum 1.87 0.18 0.02 0.69 
Populus tremuloides 0.54 '-'.58 0.27 0.72 0.97 0.23 1.57 
Rosa nutkana 0.54 .52 0.02 0.19 
Pachystima myrsinites 0.08 0.16 
Lonicera involucrata 0.05 
6.32 4.50 8.36 5.92 8.08 1.99 7.47 
Grass 
Phleum a1pinum 0.05 0.17 
Poa spp. 0.05 0.02 
Bromus ci1iatus 0.03 0.03 
0.10 0.03 0.02 0.03 0.17 
Mushroom 0.02 0.23 0.21 0.02 
Total bites 4434 4469 6374 6002 6066 8727 8326 
Trace species (less than 0.01%) 
Vt Phacelia sericea, Draba ~, Penstemon whipp1eanu~ Moldavica parvif1ora, Rubus strigosus, 0\ 
and Lupinus caudatus. 
Table 9A. Biweekly variation of diet composition of tame deer during seven sampling periods in the 
dry meadow habitat segment of the lodgepole pine ecosystem, Ashley National Forest, 1976 
(estimated percentage weight by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Taraxacum officina1e 48.01 41.29 32.79 30.53 27.05 40.45 27.17 
Aster chi1ensis 11.17 19.79 11.82 7.10 9.55 13.22 10.54 
Trifolium longipes 7.72 7.41 2.99 9.71 6.22 7.09 10.36 
Veronica wormskjoldii 0.19 3.54 8.51 9.87 10.81 4.89 3.71 
Po1ygonum bistortoides 3.67 3.32 11.72 3.13 5.29 1.19 0.57 
Achillea 1anu1osa 0.86 0.51 1.2/. 4.10 1.61 6.09 12.63 
Lewisia pygmaea 19.81 2.10 
Epi10bium hornemanii 4.50 3.36 2.72 6.93 0.93 1.33 
Erigeron f1age11aris 0.97 4.11 1.54 3.19 1.67 1.05 2.75 
Geranium richardsonii 0.30 1.01 5.31 1.10 1.24 0..13 0.92 
Mertensia viridis 0.14 0.68 2.50 1.49 2.11 ·0.97 0.31 
Fragaria ovalis 0.11 0.92 1.58 1.82 0.97 0.67 0.56 
Agoseris glauca 2.20 1.88 1.45 0.70 0.46 0.10 
Arnica cordi folia 0.02 0.07 0.77 1.49 1.34 0.15 1.48 
Potenti11a glandulosa 1.45 1.01 0.52 0.91 1.14 0.05 
Ste11aria jamesiana 0.14 0.20 1.43 0.67 0.63 0.46 1.03 
Ranuncu1us eschscho1tzii 0.20 0.53 1.42 0.84 0.64 0.22 0.16 
Potenti11a gracilis 0.22 0.13 1.76 1.22 
Allium acuminatum 0.39 0.33 1.10 0.33 0.92 0.04 0.04 
Osmorhiza chi1ensis 0.11 1.02 0.36 0.46 0.28 0.18 
Ga1ium borea1e 0.31 0.31 0.06 0.57 0.13 0.57 
Caltha leptosepa1a 0.09 0.23 0.17 0.51 0.44 
Ste11aria longipes 0.02 0.15 0.08 0.65 0.28 
VI Potenti11a diversifo1ia 1.01 0.19 0.01 0.02- 0.02 ....... 
Arabis ho1boe1ii 0.89 0.12 0.14 
Zigadenus e1egans 0.36 0.05 0.25 0.03 0.15 
Sedum stenopeta1um 0.10 0.61 
Table 9A. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Viola nutta11i 0.03 0.04 0.07 0.09 0.05 
Epi10bium angustifolium 0.26 
Solidago decumbens 0.10 0.05 0.02 
Antennaria spp. 0.01 0.09 
Astragalus decumbens 0.03 
94.85 95.62 93.09 81.28 81.01 82.69 76.63 
Browse 
Vaccinium spp. 2.69 2.24 3.44 4.03 8.39 2.36 9.99 
Salix spp. 1.37 0.59 3.07 
Potentil1a fruticosa 0.10 1.69 0.27 0.28 0.44 0.05 
Pachystima myrsinites 0.67 0.41 
Rosa nutkana 0.09 0.10 0.01 0.20 0.08 
Ramischia secunda 0.19 
4.06 2.34 5.88 4.40 9.87 6.07 10.12 
Grass 
Ph1eum a1pinum 0.99 1.89 0.42 0.47 0.17 0.45 1.44 
Agrostis scabra 0.04 0.15 0.02 0.63 
Stipa lettermani 0.03 0.14 0.57 
Poa spp. 0.07 0.34 0.03 0.01 
1.09 2.04 1.03 0.53 0.17 0.62 2.65 
Mushroom 0.27 13.80 8.96 10.62 10.60 
Total grams 522.0 515.1 559.5 796.4 783.9 693.7 846.3 V1 ::Xl 
Table 9B. Biweekly variation of diet composition of tame deer during seven sampling periods in the 
dry meadow habitat segment of the lodgepole pine ecosystem, Ashley National Forest, 1976 
(estimated percentage bites by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Taraxacum officina1e 45.30 35.77 26.70 28.15 23.47 36.42 24.34 
Aster chi1ensis 11.93 16.07 9.63 8.26 10.45 15.77 12.52 
Trifolium longipes 14.57 17.40 7.04 12.84 7.45 9.26 13.48 
Veronica wormskjo1dii 0.19 3.25 8.58 12.57 12.95 6.40 4.83 
Po1ygonum bistortoides 4.30 4.67 16.55 5.60 8.87 2.17 1.03 
Achillea 1anu1osa 0.42 0.31 0.73 2.73 1.01 4.18 8.63 
Lewisia pygmaea 14.71 1.43 
Epi10bium hornemanii 4.13 5.84 3.47 8.31 1.27 1.73 
Erigeron f1age11aris 1.20 4.71 1.92 6.10 3.00 2.06 5.37 
Geranium richardsonii 0.30 0.94 4.50 2.26 2.40 0.27 1.92 
Mertensia viridis 0.16 0.71 2.41 1.42 1.90 0.95 0.30 
Fragaria ova1is 0.07 0.54 1.08 2.22 1.10 0.67 0.56 
Agoseris glauca 2.07 1.11 1.07 0.49 0.35 0.08 
Arnica cordifo1ia 0.04 0.05 0.52 1.25 1.05 0.13 1.27 
Potenti11a glandu10sa 0.75 0.58 0.36 0.60 0.82 0.04 
Ste11aria jamesiana 0.16 0.21 1.51 1.12 0.99 0.79 1.76 
Ranuncu1us eschscho1tzii 0.21 0.51 1.36 1.88 1.35 0.51 0.37 
Potenti11a gracilis 0.46 0.24 3.72 2.57 
Allium acuminatum 0.65 0.31 1.06 0.97 2.57 0.11 0.12 
Osmorhiza chi1ensis 0.39 1.35 1.07 1.27 0.84 0.56 
Ga1ium borea1e 0.05 0.50 0.12 1.10 0.27 1.09 
Caltha 1eptosepala 0.17 0.60 0.42 1.39 1.20 
Ste11aria longipes 0.02 0.15 0.12 0.63 0.27 VI 
Potenti11a diversifo1ia 1.18 0.39 0.01 0.06 0.06 \0 
Table 9B. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Arab is holboe11ii 0.49 0.07 0.08 
Zigadenus elegans 0.15 0.03 0.13 0.02 0.09 
Sedum stenopetalum 0.12 0.67 
Viola nuttal1ii 0.05 0.08 0.12 0.17 0.09 
Epilobium angustifo1ium 0.14 
Solidago decumbens 0.05 0.04 0.02 
Antennaria spp. 0.01 0.11 
Astragalus decumbens 0.04 
95.18 95.57 94.28 94.90 92.14 89.63 84.24 
Browse 
Vaccinium spp. 2.38 1.82 2.80 2.63 5.15 2.12 8.95 
Salix spp. 0.95 0.82 4.12 
Potent ilIa fruticosa 0.08 1.41 0.44 0.44 1.00 0.12 
Pachystima myrsinites 0.39 0.30 
Rosa nutkana 0.17 0.24 0.01 0.51 0.19 
Ramischia secunda 0.13 
3.33 1.90 4.77 3.31 6.85 7.75 9.26 
Grass 
Phleum a1pinum 1.34 2.35 0.52 0.74 0.24 0.95 3.03 
Agrostis scabra 0.05 0.18 0.05 1.33 
Stipa lettermani 0.04 0.30 1.20 
Poa spp. 0.09 0.42 0.04 0.02 
1.48 2.53 0.94 0.82 0.24 1.32 5.56 
0'\ 
0 
Table 9B. Continued. 
Species 1 
Mushroom 
Total bites 5669 
Trace species (less than 0.01%) 
2 
6098 
Periods 
3 
0.02 
6606 
4 5 6 
0.97 0.59 0.87 
7446 7790 6316 
Rubus strigosus, Equisetum arvense, Aqui1egia chrysantha, Pterospora andromedea, Juncus 
confusus, Lithophragma bulbifera, Draba cana, Carex spp., Lupinus caudatus, Oenothera 
caespitosa, Pinus contorta, Brassica nigra, and Cirsium arvense. 
7 
0.87 
7745 
Table lOA. Biweekly variation of diet composition of tame deer during seven sampling periods in the 
wet meadow habitat segment of the lodgepole pine ecosystem, Ashley National Forest, 
1976 (estimated percentage weight by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Taraxacum officina1e 31.32 36.40 22.20 22.73 19.79 36.35 29.55 
Erigeron speciosus 9.55 12.75 14.86 20.03 12.51 17.98 29.92 
Aconitum columbianum 3.27 9.66 4.84 15 •. 31 25.48 6.98 8.94 
Mertensia ciliata 20.65 1.58 15.23 7.48 9.64 10.53 12.32 
Geranium richardsonii 5.18 13.03 11.52 3.10 4.98 4.17 2.78 
Epi10bium angustifolium 1.08 3.41 3.76 10.47 6.43 2.17 1.84 
Veronica wormskjo1dii 2.33 7.03 2.48 0.67 1.85 0.77 0.35 
Potenti11a g1andulosa 2.27 3.45 3.78 3.28 1.52 1.65 1.93 
Fragaria ovalis 0.44 0.85 2.94 0.96 1.14 5.58 0.65 
EEi10bium hornemanii 0.86 2.23 2.94 2 •. 93 3.09 0.17 0.25 
Astragalus decumbens 7.43 0.16 0.50 1.21 0.66 2.24 
Arnica cordifolia 5.07 0.35 2.62 1.85 1.00 0.11 
Achillea 1anu1osa 0.04 1.48 0.89 1.10 0.77 3.39 2.43 
Galimn borea1e 3.69 0.51 0.37 1.30 1.47 0.49 0.64 
Ste11aria longipes 0.20 4.45 1.01 0.91 0.21 0.15 
Angelica pinnata 0.62 1.42 1.69 1.97 0.36 0.26 0.19 
Trifolium gymnocarpon 0.16 0.29 0.71 1.46 1.29 0.02 
Viola mac10skeYi 0.08 0.38 1.29 0.14 0.31 0.12 0.51 
Allium acumina tum 0.87 0.75 0.10 
Castilleja linariaefo1ia 0.58 
Potenti11a gracilis 0.16 0.12 
Osmorhiza chi1ensis 0.08 0.06 0.09 
Stel1aria j amesiana 0.05 0.18 0.01 0.01 
0"1 Po1ygonum bistortoides 0.07 0.02 ....., 
Senecio hydrophllus 0.03 0.04 
Potenti11a diversifo1ia 0.03 
Table lOA. Continued. 
Periods 
Species I 2 3 4 5 6 7 
Forbs 
Agoseris glauca 0.01 
Sedum stenopetalum 0.02 
95.84 95.77 96.50 96.45 93.85 91.77 94.87 
Browse 
Salix spp. 1.37 0.55 0.30 2.93 3.02 
Vaccinium caespitosum 2.41 0.24 1.80 1.79 1.57 0.41 0.58 
Lonicera invo1ucrata 1.13 0.61 0.15 0.15 0.14 0.39 
Potentil1a fruticosa 0.02 0.05 0.04 0.23 0.48 0.34 
Rosa nutkana 0.04 0.14 
Ramischia secunda 0.10 
3.86 1.42 2.55 2.49 2.24 4.10 4.42 
Grass 
Agrostis alba 0.06 0.92 0.19 0.20 0.01 0.02 0.18 
Ph1eum alpinum 0.25 0.07 0.01 0.10 0.19 
Bromus ci1iatus 0.18 
0.31 0.99 0.20 0.30 0.01 0.20 0.37 
Equisetu~ arvense 1.81 0.76 1.09 
Mushroom 3.89 3.94 0.33 
Total grams 461.7 574.8 607.0 685.4 627.5 680.5 802.2 
0'\ 
w 
Table HE. Biweekly variation of diet composition of tame deer during seven sampling periods in the 
wet meadow h~bitat segment of the lodgepole pine ecosystem, Ashley National Forest, 1976 
(estimated percentage bites by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Taraxacum officinale 30.99 33.62 24.79 21.60 17.91 30.11 23.77 
Erigeron speciosus 10.17 14.39 14.40 16.94 9 .. 67 18.55 29.83 
Aconitum columbianum 2.34 6.47 3.19 15.43 24.46 6.88 8.55 
Mertensia ciliata 10.01 0.71 6.14 7.10 8.72 9.78 11.12 
Geranium richardsonii 7.13 16.76 14.86 7.92 12.14 10.39 6.75 
Epilobium angustifolium 0.79 2.33 2.37 4.52 2.65 0.92 0.76 
Veronica wormskjoldii 3.18 8.96 3.42 1.07 2.79 1.18 0.52 
Potenti11a glandulosa 1.74 2.65 2.97 2.87 1.27 1.41 1.61 
Fragaria ova1is 0.38 0.69 2.75 1.46 1.64 6.57 0.74 
Epi10bium hornemanii 1.17 2.84 6.56 4.64 4.67 0.27 0.38 
Astragalus decumbens 6.67 0.15 0.84 1.92 0.90 2.94 
Arnica cordifo1ia 10.61 0.33 2.09 1.92 0.99 0.12 
Achillea 1anu1osa 0.03 0.96 0.69 0.91 0.61 2.75 1.92 
Ga1ium borea1e 5.66 0.74 0.82 3.32 3.60 1.22 1.56 
Ste11aria longipes 0.22 4.53 1.20 1.03 0.25 0.17 
Angelica pinnata 0.49 1.04 1.22 1.15 0.18 0.13 0.09 
Trifolium gymnocarpon 0.41 0.94 2.49 2.31 1.94 0.03 
Viola mac10skeyi 0.16 0.69 2.68 0.33 0.71 0.27 1.15 
Allium acumina tum 2.01 1.00 0.12 
Castilleja 1inariaefo1ia 0.41 
Potentil1a gracilis 0.40 0.28 
Osmorhiza chi1ensis 0.15 0.21 0.32 
Ste11aria jamesiana 0.22 0.27 0.02 0.02 
0'\ Po1ygonum bistortoides 0.11 0.04 +='-
Senecio hydrophilus 0.16 0.03 
Potentil1a diversifo1ia 0.08 
Table lOB. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Agoseris glauca 0.01 
Sedum stenoEetalum 0.03 
95.08 95.47 96.37 95.87 97.21 92.17 92.21 
Browse 
Salix spp. 1.31 1.01 0.53 4.64 4.64 
Vaccinium caesEitosum 2.91 0.27 2.01 1.46 1.21 0.44 0.60 
Lonicera invo1ucrata 1.14 0.61 0.18 0.16 0.15 0.43 
Potenti11a fruticosa 0.03 0.06 0.04 0.44 1.32 0.91 
Rosa nutkana 0.11 0.40 
Ramischia secunda 0.08 
4.35 1.47 2.74 2.64 2.34 6.95 6.86 
Grass 
Agrostis alba 0.05 1.59 0.33 0.08 0.02 0.04 0.43 
Ph1eum a1Einum 0.52 0.12 0.02 0.02 0.47 
Bromus ci1iatus 0.46 
0.57 1.71 0.35 0.00 0.02 0.50 0.90 
Equisetum arvense 1.35 0.56 1.40 
Hushroom 0.32 0.38 0.03 
Total bites 3676 4899 5228 5152 4952 5235 6352 
Trace species (less than 0.01%) (J'\ In 
Carex spp., Smi1acina ste11ata, Draba .£2lli!, Arnica mo11is, Juncus confusus, Brassica nigra:! and 
Lupinus caudatus. 
Table llA. Biweekly variation of diet composition of tame deer during seven sampling periods in the 
mature forest habitat segment of the lodgepole pine ecosystem, Ashley National Forest, 
1976 (estimated percentage weight by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Arnica cordifo1ia 16.46 27.68 21.77 26.88 26.39 24.49 22.67 
Erigeron superbus 1.50 1.28 4.12 5.82 3.92 5.21 11.58 
Geranium richardsonii 1.32 8.49 16.87 3.49 2.72 7.14 2.22 
Fragaria ova1is 2.15 0.35 2.56 2.42 2.28 2.87 14.86 
Po1ygonum bistortoides 15.91 11.20 6.55 4.71 2.11 1.55 0.02 
Hap10pappus parryi 0.69 0.59 1.91 2.70 1.82 2.42 5.38 
Taraxacum officina1e 2.22 "-.,79 2.80 2.37 1.80 1.76 0.15 
Trifolium longipes 1.40 5,,36 1.36 3.30 1.51 0.49 0.06 
Ste11aria jamesiana 0.75 1.24 1.00 1.72 2.20 1.14 0.97 
Achillea 1anu1osa 0.33 0.52 1.08 0.56 3.19 0.47 
Solidago decumbens 3.34 0.10 0.56 0.35 2.06 
Osmorhiza chi1ensis 0.13 0.35 0.31 1.23 0.44 0.48 0.33 
Allium acuminatum 1.1~5 0.82 1.96 0.07 0.21 0.44 
Epi10bium angustifo1ium 7.91 0.08 0.19 0.18 0.14 
Epi10bium hornemannii 0.89 0.86 0.01 1.09 
Galium borea1e 0.09 0 .. 16 0.37 0.18 0.64 0.79 0.54 
Veronica wormskjo1dii 0.84 0.80 0.29 0.80 0.30 0.15 
Potentil1a gracilis 0.57 0.84 0.56 0.33 
Sedum stenopeta1um 0.02 0.30 1.70 0.19 
Senecio hydrophi1us 0.21 0.71 0.57 0.51 
Hieracium albif10rum 0.82 1.05 2.08 0.31 0.03 0.43 
Caltha 1eptosepa1a 1.61 0.12 0.53 0.01 
Habenaria dilatata 1.72 0.17 0.03 0.06 0"\ 
Zigadenus e1egans 0.11 0.16 0.39 0.08 0.05 0.05 (J"I 
Ranuncu1us eschscho1tzii 0.93 0.38 0.21 0.13 0.04 
Erigeron f1age11aris 0.16 0.44 
Table llA. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Mertensia viridis 0.36 0.02 0.12 
Antennaria spp. 0.04 0.33 0.10 
Viola pa1ustris 0.07 0.02 0.15 0.10 0.04 
Potenti11a glandu10sa 0.73 0.07 0.05 
Potenti11a diversifo1ia 0.21 0.15 0.02 0.01 
Stellaria longipes 0.09 0.05 0.07 
Lewisia pygmaea 0.41 O.lB 
Si1ene scou1eri 0.05 0.03 
Castilleja 1inariaefo1ia 0.06 0.02 
Campanu1a rotundifo1ia 0.06 0.02 
Arabis ho1boe11ii O.OB 
Agoseris glauca 0.02 
54.23 68.28 67.83 59167 52.81 56.37 62.B6 
Browse 
Vaccinium scoparium 42.71 26.57 27.54 16.2B 22.13 22.74 14.57 
Pachystima myrsinites 2.31 0.77 1.25 1.48 1.13 1.29 1.34 
Populus tremu10ides 1.02 3.02 0.67 1.53 0.24 
Rosa nutkana 0.22 0.19 0.34 0.30 0.53 0.54- 0.90 
Ribes viscosissimum 2.99 
Lonicera invo1ucrata 0.04 0.82 
Ramischia secunda 0.15 0.28 0.26 0.04 0.02 0.04 
Potenti11a fruticosa 0.14 0.07 0.25 
45.24 31.68 32.15 19.15 26.26 25.07 16.86 
Grass 
Stipa 1ettermani 0.78- 0.01 0.03 '" '-I 
Ph1eum a1pinum 0.53 0.03 0.09 0.02 0.40 
Table llA. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Grass 
Bromus ci1iatus 0.01 0.01 0.26 0.01 
A~rostis scabra 0.06 0.01 0.04 
0.53 0.03 0.01 0.16 1.06 0.02 0.46 
Mushroom 21.02 19.88 18.54 19.82 
Total grams 180.4 206.2 494.7 653.8 691.2 664.3 750.0 
Table liB. Biweekly variation of diet composition of tame deer during seven sampling periods in the 
mature forest habitat segment of the lodgepole pine ecosystem, Ashley National Forest, 
1976 (estimated percentage bites by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Arnica cordifo1ia 23.82 19.74 17.03 24.52 26.24 22.64 22.44 
Erigeron superbus 1.54 1.09 3.89 8.14 5.40 6.68 15.88 
Geranium richardsonii 1.25 8.37 18.47 8.65 6.65 16.25 5.41 
Fragaria ovalis 1.30 0.22 2.03 3.56 3.30 3.08 17.12 
Polygonum bistortoides 16.61 16.78' 10.76 10.13 4.48 3.06 0.05 
Haplopappus parryi 0.72 0.52 1.83 3.83 2.54 3.14 7.48 
Taraxacum officinale 1.97 2.57 1.75 2.65 1.97 1.71 0.15 
Trifolium longipes 2.50 13.38 3.73 5.08 2.28 0.70 0.09 
Ste11aria jamesiana 2.55 1.39 1.24 3.48 4.37 2.10 1.91 
Achillea 1anulosa 0.22 0.38 0.87 0.44 2.25 0.37 
Solidago decumbens 1.83 0.06 0.57 0.32 2.01 
Osmorhiza chi1ensis 0.48 1.31 0.48 2.19 1.55 1.57 1.23 
Allium acuminatum 2.31 0.83 2.19 0.26 0.74 1.44 
Epilobium angustifo1ium 3.99 0.04 0.10 0.07 0.05 
Epi10bium hornemanii 1.83 1.32 0.02 1.53 
Galium boreale 0.10 0.17 0.70 0.45 1.57 1.80 1.30 
Veronica wormskjo1dii 0.83 0.94 0.45 1.22 0.43 0.22 
Potentil1a gracilis 1.40 2.06 1.27 0.81 
Sedum stenopeta1um 0.02 1.32 2.36 0.25 
Senecio hydrophi1us 0.20 0.66 0.50 0.47 
Hieracium a1bif1orum 0.92 1.30 0.22 0.83 0.07 1.13 
Caltha leptosepa1a 1.55 0.40 1.69 0.02 
Habenaria di1atata 2.57 0.28 0.02 0.13 
Zigadenus elegans 0.05 0.08 0.27 0.06 0.04 0.03 0'\ \0 
Ranuncu1us eschscho1tzii 0.91 0.39 0.24 0.36 0.09 
Table llB. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Erigeron flage11aris 0.37 0.93 
Mertensia viridis 0.40 0.02 0.13 
Antenna ria spp. 0.06 0.45 0.14 
Viola palustris 0.10 0.04 0.36 0.22 0.09 
Potentilla glandulosa 0.39 0.06 0.04 
Potentilla diversifolia 0.48 0.36 0.08 0.02 
Stellaria longipes 0.08 0.06 0.07 
Lewisia pygmaea 0.29 0.13 
Si1ene seou1eri 0.06 0.04 
Castilleja linariaefo1ia 0.06 0.02 
Campanula rotundifolia 0.18 0.05 
Arabis holboe11ii 0.04 
Agoseris glauca 0.02 
61.89 73.81 71.51 80.78 72.06 72.78 78.30 
Browse 
Vaccinium scoparium 35.66 22.96 25.50 12.82 17.18 22.06 15.14 
Paehystima myrsinites 1.40 0.48 0.86 1.36 1.03 1.09 1.22 
Populus tremu10ides 1.09 1.36 1.54 3.48 0.50 
Rosa nutkana 0.39 0.35 0.76 0.87 1.55 1.46 2.60 
Ribes viscosissimum 1.18 
Lonicera invo1ucrata 0.04 0.90 
--Ramischia secunda 0.09 0.18 0.22 0.04 0.02 0.03 
Potenti11a fruticosa 0.28 0~13 0.43 
37.44 26.14 28.47 17.13 24.31 25.55 19.00 
-....J 
0 
Table lIB. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Grass 
StiEa lettermani 1.46 0.02 0.07 
Phleum a1pinum 0.67 0.04 0.18 0.04 0.96 
Bromus ciliatus 0.02 0.02 0.48 '0.02 
Agrostis scabra 0.12 0.02 0.09 
0.67 0.04 0.02 0.32 1.98 0.04 1.13 
Mushroom 1.78 1.66 1.64 1.57 
Total bites 2078 2295 5020 5062 5430 5613 5917 
Trace species (less than 0.01%) 
Juncus confusus, Penstemon whippJ.eanus, Berberis repens, Rubus strigosus, Pinus contorta, 
Draba cana, Abies lasiocarpa, Lithophragma bulbifera, Cirsium arvense, Agui1egia chrIsantha, 
and Lupinus caudatus. 
Table l2A. Biweekly variation of diet composition of tame deer during seven sampling periods in the 
stagnated forest habitat segment of the lodgepole pine ecosystem, Ashley National 
Forest, 1976 (estimated percentage by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Arnica cordifolia 37.75 5:;.04 61.50 56.94 61.28 6.01 1.57 
Astragalus decumbens 28.58 13.04 10.18 8.40 9.98 6.76 9.10 
Hap10pappus parryi 0.71 3.86 10.00 8.03 4.53 9.20 15.12 
Erigeron superbus 0.19 1.01 2.61 2.10 1.18 2.40 3.96 
Epilobium angustifo1ium 0.37 1.54 1.08 2.45 1.98 0.20 0.08 
Stellaria jamesiana 1.19 0.37 0.61 0.96 0.58 0.76 1.67 
Fragaria ovalis 0.23 r .59 0.50 0.37 0.12 0.93 2.47 
Galium boreale 0.66 0.34 1.48 0.13 0.31 0.49 0.50 
Solidago decumbens 0.18 0.25 0.10 0.04 0.09 0.83 
Castilleja 1inariaefo1ia 0.46 0.69 0.52 0.02 0.65 
Osmorhiza chilensis 0.18 0.03 0.07 0.17 0.19 1.49 
Geranium richardsonii 0.25 0.23 0.71 0.32 0.05 0.06 0.33 
Achillea lanulosa 0.37 0.11 0.48 0.61 
Viola palustris 0.06 0.26 0.01 0.76 
Senecio fremontii 0.73 
Antennaria spp. 0.03 0.58 
Hieracium a1biflorum 0.07 0.03 0.01 0.01 
Potentilla diversifolia 0.03 0.04 
Taraxacum officinale 0.08 
Habenaria dilatata 0.02 0.05 
Campanula rotundifolia 0.05 
Potentilla gracilis 0.01 
---70.10 76.99 90.95 80.66 81.34 27.62 40.58 
" N 
Table 12A. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Browse 
Vaccinium scoparium 27.86 21.64 8.41 17.12 9.53 36.48 21.42 
Rosa nutkana 0.54 0.42 1.02 0.67 0.52 0.49 2.70 
Populus tremu10ides 1.27 0.15 0.10 0.34 1.93 1.89 
Ramischia secunda 0.73 0.27 0.33 0.02 0.37 0.27 
Pachystima myrsinites 0.23 0.23 0.43 
Lonicera invo1ucrata 0.15 
29.90 23.00 9.80 18.12 10.40 39.50 26.87 
Grass 
Bromus ci1iatus 0.33 0.01 
Phleum a1pinum 0.02 0.05 
Agrostis alba 0.01 
Stipa lettermani 0.03 
0.02 0.05 0.34 0.04 
Mushroom 1.22 8.26 32.53 32.52 
Total grams 185.2 389.8 444.0 502.0 295.8 732.7 391.2 
Table l2B. Biweekly variation of diet composition of tame deer during seven sampling periods in 
the stagnated forest habitat segment of the lodgepole pine ecosystem~ Ashley National 
Forest~ 1976 (estimated percentage bites by species). 
Periods 
Species 1 2 3 4 5 6 7 
Forbs 
Arnica cordifo1ia 51.62 51.42 55.39 51.18 56.73 7.20 1.40 
Astragalus decumbens 18.54 10.96 8.26 ll.Sl 14.78 9.88 10.79 
Hap10pappus parryi 0.56 5.39 13.33 14.13 11.10 22.15 9.S9 
Erigeron superbus 0.15 1.43 3.54 3.76 2.95 5.89 2.63 
Epi10bium angustifo1ium O.lS 1.06 0.67 0.90 0.76 0.17 0.03 
Ste11aria jamesiana 3.81 0.54 0.87 1.68 1.0S 1.67 2.97 
Fragaria ova1is 0.13 0.48 0.46 0.47 0.16 1.19 2.56 
Ga1ium boreale 0.67 0.48 3.22 0.45 0.72 1.32 1.11 
Solidago decumbens 0.09 0.18 0.69 0.04 0.10 0.73 
Castilleja 1inariaefo1ia 0.42 0.51 0.48 0.02 0.58 
Osmorhiza chi1ensis 0.88 0.05 0.22 0.56 0.75 3.75 
Geranium richardsonii 0.22 0.30 0.90 0.70 0.12 0.23 0.73 
Achillea 1anulosa 0.31 0.08 0.42 0.44 
Viola pa1ustris 0.11 0.56 0.02 1.54 
Senecio fremontii 0.61 
Antennaria spp. 0.04 0.76 
Hieracium albif10rum 0.10 0.07 0.02 0.03 
Potenti11a diversifo1ia 0.08 0.11 
Taraxacum officina1e 0.09 
Habenaria di1atata 0.04 0.03 
Campanu1a rotundifo.1ia 0.15 
Potenti11a gracilis 0.03 
75.76 73.64 87.86 86.21 90.35 51.05 65.60 
~ 
~ 
Table 12B. Continued. 
Periods 
Species 1 2 3 4 5 6 7 
Browse 
Vaccinium scoEarimn 21.98 24.52 9.18 11.75 6.89 41.94 19.98 
Rosa nutkana 0.89 1.00 2.63 1.70 1.40 1.57 6.98 
Populus tremu10ides 1.24 0.21 0.05 0.72 0.52 3.90 
Ramischia secunda 0.60 0.20 0.25 0.16 0.35 0.20 
Pachystima myrsinites 0.13 0.23 0.35 
Lonicera invo1ucrata 0.15 
24.24 26.33 12.07 13.70 9.01 44.60 31.55 
Grass 
Bromus ci1iatus 0.90 0.03 
Ph1eum a1pinum 0.03 0.08 
Agrostis alba 0.04 
Stipa 1ettermanii 0.06 
0.03 0.08 0.94 0.09 
Mushroom 0.09 0.64 3.41 2.76 
Total bites 2257 3312 3912 4461 2496 5224 3439 
Trace species (less than 0.01%) 
Draba cana, Shephardia canadensis, LithoEhragma bu1bifera, Ca1YEso bulbosa, Aqui1egia 
chrysantha, and PterosEora andromedea. 
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